Role of ligand-specific integrins in endothelial cell alignment and elongation induced by cyclic strain.
Ligand-specific integrins are thought to play a critical role in regulating multiple biological processes. However, the mechanisms by which ligand-specific integrins mediate external stimuli and activate intracellular signaling pathways remain to be elucidated. The aim of this study was to clarify the role of ligand-specific integrins in the morphological changes induced by cyclic strain (CS) via the p38 mitogen-activated protein kinase (p38 MAPK) pathway. Endothelial cells (ECs) were cultured on collagen (a ligand for integrin alpha 2 beta1, but not for alpha 5 and beta 4)-coated flexible plates and incubated for 24 h with or without anti-alpha2 integrin antibody (anti-alpha2), anti-alpha5, anti-beta1, or anti-beta4. ECs were then subjected to 15.6% average CS at 60 cycles/min up to 24 h. After exposure to CS, the cell shape index (defined as (4pi x cell area)/(cell perimeter)(2)), the cell orientation angle, and activation of p38 MAPK were assessed. ECs in the absence of integrin-blocking antibodies were elongated and aligned in response to CS. Anti-alpha 2 and anti-beta1 abolished both morphological changes of ECs as well as the activation of p38 MAPK. In contrast, anti-alpha 5 and anti-beta 4 inhibited neither morphological changes of ECs nor the activation of p38 MAPK. Our results indicate that ligand-specific integrins play a crucial role in the morphological changes of ECs induced by CS via the p38 MAPK pathway.